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(54) FLAME-RETARDANT POLYESTER RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a flame-retardant polyester resin composition which greatly 
controls the generation of a corrosive gas, when molded, and the generation of irritative gas. corrosive 
gas. black smoke, when burnt, and has excellent mechanical characteristics and hydrolysis resistance. 
SOLUTION: This flame-retardant polyester resin composition comprises (A) 100 pts.wt. of a 
thermoplastic polyester resin, (B) 5 to 50 pts.wt. of a phosphonitrile compound, (C) 3 to 40 pts.wt. of a 
thermoplastic phenolic resin, and (D) a reinforcing filler, wherein the rate of (D) the reinforcing filler is 0 
to 50 wt.% of the flame-retardant polyester resin composition. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (A) The fire-resistant polyester resin constituent whose rate of (D) strengthening filler it is 
the fire-resistant polyester resin constituent which contains the (B) phospho nitryl compound 5-50 
weight sections, (C) thermoplasticity phenol system resin 3-40 weight sections, and (D) strengthening 
filler to the thermoplastic polyester resin 100 weight section, and is 0 - 50% of the weight of this fire- 
resistant polyester resin constituent. 

[Claim 2] The fire-resistant polyester resin constituent according to claim 1 characterized by 
thermoplastic polyester resin being at least one sort chosen from the group of the polyester elastomer 
which consists of a polybutylene terephthalate, a polybutylene terephthalate, and a polyoxy 
tetramethylene glycol, and a polyethylene terephthalate. 

[Claim 3] (B) The fire-resistant polyester resin constituent according to claim 1 or 2 characterized by a 
phospho nitryl compound being a phospho nitryl compound which has the basis expressed with the 
following general formula (1). 
[Formula 1] 

R 1 
X 1 

I 

X 2 

I. 



R 3 
I 

■p=N-h CD 



Jm 



(X1 and X2 express O, S, or N~H, respectively, R1-R4 express a 20 or less-carbon number aryl group, 
the alkyl group of carbon numbers 1-20, or a 20 or less-****** cycloalkyl machine, respectively, and n 
and p express 12 or less integer, respectively.) 

[Claim 4] (C) The Fire-resistant polyester resin constituent according to claim 1 to 3 with which a 
thermoplastic phenol system resin is characterized by being a novolak phenol. 
[Claim 5] The fire-resistant polyester resin constituent according to claim 1 to 4 characterized by 
containing further (E) nitrogen content organic compound 1 - 20 weight sections to the thermoplastic- 
polyester 1 00 weight section. 

[Claim 6] The fire-resistant polyester resin constituent according to claim 1 to 5 characterized by 
containing further the (F) fluororesin 0.1-2 weight sections to the thermoplastic polyester resin 100 
weight section. 

[Claim 7] (D) The fire-resistant polyester resin constituent according to claim 1 to 6 with which a 
strengthening filler is characterized by being a glass fiber. 

[Claim 8] Mold goods which come to fabricate a fire-resistant polyester resin constituent according to 
claim 1 to 7. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the mold goods which consist of 
a fire-resistant polyester resin constituent and this fire-resistant polyester resin constituent excellent 
in a mechanical strength and adding-water-proof resolvabiiity in detail about a fire-resistant polyester 
resin constituent. 
[0002] 

[Description of the Prior Art] Polyester resin is excellent in the electrical property also in 
thermoplastics, and is widely used for electric electronic parts, autoparts, etc. it asks, when the fire 
retardancy specified to UL in such a field is many, and giving fire retardancy generally by flame 
retarders boiled and represented, such as a halogen / antimony system flame retarder, is known for 
some time However, the fault of generating a black smoke so much by addition of a halogen / antimony 
system compound at the time of combustion in addition to a hydrogen bromide or hydrogen chloride gas 
is pointed out. 

[0003] Generally as a non-halogen system flame retarder, water inorganic compounds, such as an 
aluminum hydroxide and a magnesium hydroxide, are known. However, to a halogen system flame 
retarder, these water inorganic compounds are scarce, the flameproofing effect needs to add them so 
much relatively, and it has the fault of spoiling a mechanical strength and a moldability remarkably for 
the reason. 

[0004] The method of using the nitride which has a triazine ring has the problem of a fire-resistant 
effect reducing not only a low but a mechanical strength remarkably. Although how to use a phosphoric 
ester is also learned, since the fire-resistant effect is small as compared with a halogen system flame 
retarder, a lot of additions are needed relatively, and the fall of a mechanical strength and the fall of 
adding-water-proof resolvabiiity are produced. A red phosphorus compound needs a lot of additions for 
acquiring advanced fire retardancy in the polybutylene terephthalate of what a fire-resistant effect is 
comparatively large, and most falls of adding-water-proof resolvabiiity are no longer regarded as by 
performing suitable surface treatment, and the fall metallurgy type corrosion of a mechanical strength 
produces it. 

[0005] The resin constituent which blended with JP,7-278267,A the flame retarder which carried out 
the melting reaction of a polyester system resin, an epoxy resin, and the phenol resin as a fire-resistant 
polyester system resin constituent of a non halogen, for example is indicated. Although the resin 
constituent was indicated by JP,9-249800,A rather than it consisted of polyester resin, a phosphoric 
ester, and novolak type phenol resin, in such a resin constituent, it was not what can not necessarily be 
satisfied in respect of a mechanical strength or adding-water-proof resolvabiiity. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the fire-resistant 
polyester resin constituent which suppressed generating of the corrosive gas at the time of a fabricating 
operation, and generating of the irritant gas, corrosive gas, and black smoke at the time of combustion 
by leaps and bounds by using the flame retarder which contains neither a bromine atom nor a chlorine 
atom, and was excellent in a mechanical property and adding-water-proof resolvabiiity. 
[0007] 

[Means for Solving the Problem] Made in order that this invention may solve an above-mentioned 
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problem, to the (A) thermoplasticity polyester resin 100 weight section, the summary is a fire-resistant 
polyester resin constituent containing the (B) phospho nitryl compound 5-50 weight sections, (C) 
thermoplasticity phenol system resin 3-40 weight sections, and (D) strengthening filler, and consists in 
the fire-resistant polyester resin constituent whose rate of (D) strengthening filler is 0 - 50% of the 
weight of this fire-resistant polyester resin constituent. 

[0008] Hereafter, this invention is explained in detail. As (A) thermoplasticity polyester resin in this 
invention The thermoplastic polyester resin which uses at least one sort of aromatic dicarboxylic-acid 
components as a main acid component, and is obtained according to the polycondensation of at least 
one sort of glycol components or a hydroxy acid is desirable. The polyester elastomer which consists of 
a polybutylene terephthalate, a polybutylene terephthalate, and a polyoxy tetramethylene glycol as an 
example, Polybutylene naphthalate, polycyclohexanedimethanolterephthalate, a polyethylene 
terephthalate, polyethylenenaphthalate, etc. are mentioned, preferably A polyester elastomer, a 
polyethylene terephthalate, etc. which consist of a polybutylene terephthalate, a polybutylene 
terephthalate, and a polyoxy tetramethylene glycol are mentioned. The intrinsic viscosity of 
thermoplastic polyester resin is 0.4 or more preferably. 

[0009] As an aromatic dicarboxylic acid, a terephthalic acid, an isophthalic acid, 2, 6-naphthalene 
dicarboxylic acid, 2, 7-naphthalene dicarboxylic acid, a diphenyl dicarboxylic acid, an adipic acid, a 
sebacic acid, Dodi Singh 2 acids, or these ester formation nature derivatives are mentioned, for example. 
Especially, aromatic dicarboxylic acids or these ester formation nature derivatives are desirable, and a 
terephthalic acid or a terephthalic-acid diester is especially desirable. 

[0010] As a glycol component, the carbon numbers 2~10aipha, such as ethylene glycol, a trimethylene 
glycol, a tetramethylene glycol, a pentamethylene glycol, and a hexamethylene glycol, omega-alkylene 
glycol, neopentyl glycol, 1, 4-cyclohexane diol, 1, 4-cyclohexane dimethanol, bisphenol A polyoxy 
ethylene glycol, polyoxy tetramethylene glycols, or these ester formation nature derivatives are 
mentioned, for example, alpha, such as ethylene glycol, 1, and 4-butanediol, and omega-alkylene glycol 
are desirable especially. Moreover, you may be arbitrary copolymers as long as more than 70mol% of all 
the acid components that form polyester, or all diol components is a single component. Furthermore, 
even if it is 40 or less % of the weight [ of other thermoplastics, such as 60 % of the weight or more of 
polyester a polycarbonate, and ABS plastics, ] mixture, it is applicable to this invention. 
[001 1] The compound which has the basis expressed with the following general formula (1) as a (B) 
phospho nitryl compound in this invention is desirable. 
[0012] 
[Formula 2] 



R 

I 

-h p=n- 



P=N- 



[0013] O (oxygen atom), S (sulfur atom), or N-H (nitrogen atom which one hydrogen atom combined) is 
expressed, and X1 and X2 are O or N-H, and they are O more preferably, respectively. R1-R4 express a 
20 or less-carbon number aryl group, the alkyl group of carbon numbers 1-20, or a 20 or less-****** 
cycloalkyl machine, respectively, and a methyl, ethyl, butyl, a hexyl, cyclohexyl, a phenyl, a benzyl, a 
naphthyl, etc. are mentioned as an example. 12 or less integer is expressed, and n and p are 3-10, and 
are 3 or 4 more preferably, respectively. Moreover, as for a phospho nitryl compound, it is desirable that 
it is a linear polymer. 

[0014] The content of a phospho nitryl compound is 5 - 50 weight section to the thermoplastic 
polyester resin 100 weight section. The fire retardancy of a resin constituent becomes that the content 
of a phospho nitryl compound is under 5 weight sections inadequate, and if 50 weight sections are 
exceeded, adding-water-proof [ mechanical physical properties and ] resolvability and a moldability will 
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fall. The content of a pnospho hitryl compound is 8 - 40 weight section preferably to the thermoplastic 
polyester resin 100 weight section, and is 10-30 weight section more preferably. 
[0015] It is the resin which the resin of fusibility to which a superfluous phenol and superfluous 
formaldehyde were made to react as a (C) thermoplasticity phenol system resin in this invention is 
mentioned, and has not added curing agents, such as a hexamethyienetetramine. The cresol resin which 
uses cresol instead of the conversion phenol resin replaced by the alkyl group, the benzyl, etc. other 
than the thermoplastic phenol resin obtained from a phenol and formaldehyde or a phenol can also be 
used. As a thermoplastic phenol system resin, a novolak phenol is mentioned preferably. 
[0016] Thermoplastic phenol system resins content is 3 - 40 weight section to the thermoplastic 
polyester resin 100 weight section. If a fire-resistant effect is inadequate in thermoplastic phenol 
system resins content being under 3 weight sections and 40 weight sections are exceeded, a 
mechanical property will fall. Thermoplastic phenol system resins content is 3 - 35 weight section 
preferably to the thermoplastic polyester resin 100 weight section. 

[0017] As a (D) strengthening filler in this invention, an organic filler and an inorganic filler are 
mentioned, as an example, a glass fiber, glass flakes, a glass bead, a milled fiber, an alumina fiber, a 
carbon fiber, an aramid fiber, titanium oxide, a magnesium oxide, a calcium carbonate, a barium sulfate, a 
boron nitride, a titanic-acid potash whisker, etc. are mentioned, and the glass fiber of an alkali free glass 
is mentioned preferably. As for a strengthening filler, it is desirable to use what carried out preliminary 
processing by the coupling agent of a silane system or a titanium system etc. in order to raise interface 
adhesion with thermoplastic polyester resin. 

[001 8] The content rate of a strengthening filler is 5 - 45 % of the weight preferably zero to 50% of the 
weight to the fire-resistant whole polyester resin constituent. Although a mechanical strength improves 
by containing a strengthening filler, a fluidity is inadequate if a content exceeds the 150 weight sections. 
The content rate of a strengthening filler is 5 - 45 % of the weight preferably to the fire-resistant whole 
polyester resin constituent. 

[0019] MEREMU which is MERAMU and the trimer whose (E) nitrogen content organic compound in this 
invention is the dimer of triazine system compounds, such as a melamine and a cyanuric acid, and a 
melamine is mentioned, and the salt of a melamine and a cyanuric acid, MERAMU, MEREMU, etc. are 
mentioned preferably. 

[0020] The content of a nitrogen content organic compound is 1 - 20 weight section preferably to the 
thermoplastic polyester resin 100 weight section. If the fire-resistant improvement effect is not enough 
and exceeds 20 weight sections with the content of a nitrogen content organic compound being under 1 
weight section, a mechanical property will tend to fall. 

[0021] the (F) fluororesin in this invention is a polymer which has in a molecule the fluorine atom which 
has the effect of lappet omission prevention, as an example, the fluoridation polyolefine which are a 
polytetrafluoroethylene, a tetrafluoroethylene / perfluoroalkyl vinyl ether copolymer, a 
tetrafluoroethylene / hexafluoropropylene copolymer, a fluoride vinylidene, etc. is mentioned, and a 
polytetrafluoroethylene, a tetrafluoroethylene / hexafluoropropylene copolymer is mentioned preferably 
[0022] The content of a fluororesin is 0.1 - 2 weight section preferably to the thermoplastic polyester 
resin 100 weight section, and is the 0.1 - 1.5 weight section more preferably. Although the dropping 
prevention ability at the time of combustion improves by containing a fluororesin, if 2 weight sections 
are exceeded, a fluidity and a mechanical property will tend to deteriorate. 

[0023] A well-known additive etc. can also be blended with the fire-resistant polyester resin constituent 
of this invention. As an additive, a stain pigment, an antioxidant, a thermostabilizer, a release agent, an 
ultraviolet ray absorbent, a catalyst quencher, lubricant, an antistatic agent, a color tone improvement 
agent, a foaming agent, a plasticizer, a nucleating additive, etc. are mentioned. 

[0024] Although the method of applying a well-known method as the manufacture method of the fire- 
resistant polyester resin constituent of this invention, for example, carrying out dryblend using a 
blender, a mixer, etc., the method of carrying out melting mixture using an extruder, etc. are mentioned, 
usually, melting mixture is carried out using a screw extruder, it extrudes to a strand, and the method of 
pelletizing is suitable. 

[0025] The mold goods of this invention can usually be obtained by carrying out injection molding using 
the pellet of a fire-resistant polyester resin constituent. As the injection-molding method, a well-known 
method is application, and it is **. 
[0026] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/06/05 



4/5 ^— v 

[Example] Hereafter, although an example explains this invention still in detail, this invention is not 
limited to the following examples, unless the summary is exceeded. In addition, the raw material of a 
publication was used for the degree in the example and the example of comparison. 
(1) Tensile strength : it is ASTM about the dumbbell specimen obtained with injection molding. **** 
breaking strength was measured according to D-638. 

[0027] (2) Fire retardancy : it carried out by UL-94 specification vertical firing examination of 
Underwriters Laboratories (Underwriter's Laboratories Inc.) about the test piece for fire-resistant sex 
test (thickness : 1.6mm) obtained with injection molding. Fire-resistant level falls in order of V~0>V- 
1>V-2>HB. 

(3) Adding-water-proof resolvability : ASTM after processing the **** dumbbell specimen obtained with 
injection molding under the conditions of 121 degree-Cx2 atmospheric pressure for 50 hours **** 
breaking strength was measured according to D-638. 

[0028] (4) Polybutylene terephthalate : intrinsic viscosity 0.95, Mitsubishi Chemical make. ("PBT" may 
be called hereafter) 

(5) Phospho nitryi compound : the phospho nitryl compound expressed with the following chemical 
formula (2). 
[0029] 
[Formula 3] 



(2) 



Jq 

[0030] In a formula (2), q is 3 and 4. 

(6) Phosphoric ester :P X200, product made from Large 8 Chemistry. 

(7) Thermoplastic phenol resin : a novolak phenol, the product made from Sumitomo DEYUREZU. 

(8) Cyanuric-acid melamine : Mitsubishi Chemical make. 

(9) MEREMU : Nissan Chemical Industries, Ltd. make. 

(10) Polytetrafluoroethylene : poly chlorofluocarbon FA 500, Daikin Industries, LTD. make. ("PTFE" may 
be called hereafter) 

(11) Strengthening filler : a glass fiber, Nippon Electric Glass Co., Ltd. make. ("GF" may be called 
hereafter) 

[0031] [Examples 1-4] It blended at a rate which shows each component shown in Table -1 in Table -1. 
and after carrying out melting kneading at 260 degrees C using a 30mm vent formula biaxial extruder 
(TEX-30C), it extruded and pelletized to the strand, this pellet — an injection molding machine and 
ASTM fabrication — public funds — type and the piece of UL-94 combustion test — public funds — 
injection molding was performed at type, the molding temperature of 255 degrees C, and 80 degrees C 
of die temperatures An evaluation result is shown in Table -1. 
[0032] 
[Table 1] 



0 
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• P=N- 
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100 
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120 
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69 


70 



[0033] [Examples 1-3 of comparison] Each component shown in Table -1 was blended at a rate shown 
in Table -1, and was pelletized like the example 1. About this pellet, injection molding was performed like 
the example 1. An evaluation result is shown in Table -1. 
[0034] 
[Table 2] 
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45 
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[0035] An example 1 shows that with which a phospho nitryl compound and thermoplastic phenol resin 
were blended having high tensile strength, and excelling in fire retardancy, and excelling also in adding- 
water-proof resolvability. Examples 2-4 show that that with which a cyanuric-acid melamine, MEREMU, 
or PTFE was blended further in addition to a phospho nitryl compound and thermoplastic phenol resin 
also has high tensile strength, and is excellent in fire retardancy, and excellent also in adding-water- 
proof resolvability. The example 1 of comparison shows that fire retardancy is low, when the phospho 
nitryl compound is not contained, and from the example 2 of comparison, fire retardancy is in what 
blended thermoplastic phenol resin, the phosphoric ester, and the cyanuric-acid melamine low, and it 
does not come to accept it, but is understood that tensile strength and adding-water-proof resolvability 
are inadequate. The example 3 of comparison shows that fire retardancy is low, when it does not 
contain thermoplastic phenol resin, even if a phospho nitryl compound is blended. 
[0036] 

[Effect of the Invention] By carrying out flameproofing by the non-halogen system flame retarder, the 
fire-resistant polyester resin constituent of this invention suppresses the toxic and corrosive 
generation of gas at the time of fabrication and combustion, and is excellent in a mechanical property, 
adding-water-proof resolvability, a moldability, and fire retardancy, and very useful in light-gage [ of a 
connector, a relay, a transformer member a case member, a coil bobbin, etc. ], small electrical-and- 
electric-equipment parts, autoparts, a machine part, etc. 

[Translation done.] 
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